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The biochemical analyses of the blood are largely used for the routine diagnosis 
and especially for the metabolic survey in farm animals. These facts conduct us to 
the idea that similar analyses, applied on honeybee hemolymph, could be used IN 
monitoring the healthy state of honeybee colonies. The present studies represent 
preliminary  researches,  which  aimed  to  investigate  the  variability  of  the  main 
biochemical  parameters  in  the  hemolymph  of  the  healthy  honeybees  (Apis 
mellifera)  in  inactive  season.  The  researches  were  carried  out  on  honeybee 
samples collected from 5 honeybee colonies belonging to a breeding apiary of the 
Institute for Beekeeping Research and Development from Bucharest. In order to 
perform  the  biochemical  analyses,  the  honeybees  samples,  consisting  in  50 
individuals on sample (10 individuals/colony) were randomly collected and their 
haemolimph collected, at different time intervals, in inactive season (fall-winter). 
Totally, there were collected 250 haemolyph samples in a 2 years interval and the  
following 21 biochemical parameters were analysed: GLU, HDL-c, ALP, T-cho, 
Tprot, Alb., BUN, LDH, CPK,, Mg, IP), GGT, GOT, GPT, Ca, Cre,, Amy, T–BIL, 
TG,  UA..  The  test  was  carried  out  after  the  collection  and  processing  of  the 
samples  using  the  SPOTCHEM  EZSP4430,  equipment  with  dry  kits,  the  slides 
technique, respectively .During the 2
nd part of the inactive season, the values of 
most biochemical parameters increase in different proportions, their levels being 
maintained  also  in  the  first  part  of  the  active  seasons  (April,  May,  June).The 
values obtained for the main studied biochemical parameters in the haemolymph 
of  the  healthy  honeybees  collected  from  honeybee  colonies  kept  in  natural 
conditions  show  a  highly  variable  evolution  in  the  two  consecutive  years  of 
experiments during the inactive season.  
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Introduction 
 
The haemolymph is the body insects’ fluid comparable with the blood of 
the vertebrates, but unlike haemolymph, the blood carries not only the nutritive 
substances to the cells but also a complex protein substance, called haemoglobin, 
which forms the colorant material of the blood and transports the oxygen. The 
haemolymph has only a nutritive role, the respiratory function being negligible [6]. 
The haemolymph is transparent, uncoloured (or light yellowish) but the quantity 
represents about 25-30% from the total weight of the bee at the hatching stage and 
decreases as the bee becomes older. The haemolymph contains proteins, amino 
acids,  sugars,  hormones,  enzymes  and  many  other  substances  in  different 
concentration as compared with vertebrate blood [2, 4, 8]. 
At the international level, most part of the already carried out researches 
have  focused  on  biochemical  analyses  connected  with  the  sugars  (fructose, 
trehalose  and  glucose),  proteins  (vitellogen),  amino  acids  (proline),  hormones 
(juvenile hormone) contents and the activity of some enzymes. For example, a 
series of data shows that the total sugars level from honeybees` haemolymph is the 
highest from all the insect species, being used as the main energetic supply in the 
flight  activity  which  requires  a  very  high  energetic  consumption  [3].  Some 
researches focused on the determination of proteins level in haemolymph in varroa 
infested colonies [7]. Although the biochemical \parameters from vertebrate blood 
or  blood  plasma  from  farm  animals  have  a  greater  constancy  being  very 
informative on healthy and metabolic state it was considered that similar analyses 
could  be  done  also  on  honeybees`  haemolymph  in  the  frame  of  paraclinical 
examination. The goal of this experimental study was to determine the variability 
of the main biochemical parameters from healthy honeybees in order to establish 
the evolution curve of these in the inactive season.  
 
Materials and Methods 
 
The researches were carried out on honeybees samples collected from 5 
honeybee colonies belonging to a breeding apiary of the Institute for Beekeeping 
Research and Development from Bucharest. In order to perform the biochemical 
analyses, samples of 50 honeybees (10-individuals/honey-bee colony) were taken 
out from hives and their haemolymph collected from the abdominal part. From a 
sample of honey bees (50 individuals) a quantity of 300µl haemolymph (according 
to the method described by Lensky), was collected and was freshly prepared for 
biochemical analyses. The samples were collected at different time intervals in 
inactive (autumn-winter) seasons. Totally, a number of 250 haemolymph samples 
in the 2 years interval, were collected, the following 20 biochemical parameters 
being determined: glucose - GLU (mg/dl), cholesterol-lipoproteins of high density-
HDL-c (mg/dl), alkaline phosphatase -ALP (UI/l), total cholesterol-T-cho (mg/dl), 
total  proteins-T  Pro  (mg/dl),  albumin-Alb.  (g/dl),  urea-BUN  (mg/dl),  lactat-
dehydrogenase  LDH  (UI/l),  creatinphosphokinase-CPK(UI/l),  magnesium-  335
Mg(mg/dl),  inorganic  phosphorus  IP  (mg/dl),  gamma  glutamyl  transpeptidase-
GGT(UI/l), aspartat amino transferase - GOT/AST (UI/l), alanin amino transferase 
- GPT/ALT (UI/l), Calcium - Ca (mg/dl), Creatinine-Cre (mg/dl), Amilase-Amy 
(UI/l), total billirubine-T–BIL  (mg/dl),  triglycerides-TG (mg/dl), Acid Uric -UA 
(mg/dl).  The  tests  were  carried  out  after  the  collection  and  processing  of  the 
haemolymph samples, the biochemical parameters being determined using the - 
SpotChem EZ SP analyzer -4430, with dry kits, the slides technique, respectively. 
 The experimental stages:  
1.  Formation (organization) of the experimental group consisting of 5 healthy 
honeybee colonies, sanitary-veterinary surveyed.  
2.  Collection  of  the  required  quantity  of  fresh  haemolymph  (300 
µl/determination) by means of a glass capillary introduced between 3 and 4 
tergites  and  the  collection  of  the  haemolymph  from  capillary  in  a  special 
syringe.  
3.  Biochemical  analyses  on  the  fresh and  undiluted  haemolymph  with  the 
SpotChem apparatus.  
4.  Processing and interpretation of the obtained data. 
 
Results and Discussions 
 
The  values  of  the  biochemical  parameters  of  the  haemolymph  were 
summarised and presented as the interval between the minimum and maximum 
values depending on the period of the year. These data are shown in table 1.  
From the data, and their graphic presentation, it is very obvious that the 
biochemical  parameters  are  very  different  in  their  values  and  according  to  the 
season  and  the  activity  of  bee  colony  (inactive  season).  Important  differences 
during the inactive season are also to be noted.  Thus, the values were structured in 
2 periods:  
·  Inactive season 1 –INS 1 (Oct., Nov, Dec) 
·  Inactive season 2 –INS 2 (Jan, Feb, Mar) 
 
    From  the  resulted  data  it  was  noticed  that  there  are  some  differences 
between the biochemical values, both in the first and the second period of inactive 
season, and also in the frame of the same period. A great variability of the studied 
parameters was noticed between the two years of experiments may be as a result of 
a different physiological condition of the bee colonies as well as various weather 
and flora condition. All the occurred differences in biochemical parameters suggest 
that the metabolism of the honeybee colony is radically changing during the first 
period compared with the second one. A series of very important modifications are 
to be seen during the second part of the inactive season, the months of January, 
February and March, respectively. 
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                Table 1 
The reference values for the main biochemical parameters of the honeybee 
haemolymph during the inactive season 
Parameter /UM  INS 1  INS 2 
GLU (mg/dl) – glucose  22-132  135-414 
CPK (UI/l) – creatininphosphokinase  0.9-1.1  131-544 
GGT (UI/l) - gamma glutamil transpeptidase  0.9-2  8-62 
GOT/ AST (UI/l) -  aspartat amino transferase  12-14  132-381 
GPT/ALT (UI/l)  alanin amino transferase  23-29  180-404 
Amy (UI/l) – amylase  1  3-82 
LDH (UI/l) - lactat-dehydrogenase  1  33-404 
ALP (UI/l) – alcalin phosphatase  12.5-16  0.7-145 
TG (mg/dl) - triglycerides   10-12  63-146 
Cho (mg/dl) -  cholesterol  1  13-74 
HDL-c (mg/dl)  - cholesterol-lipoproteins of high 
density 
1  13-74 
T-prot (mg/dl) - total proteins  1-1.2  1.1-3.8 
Alb (mg/dl) –albumin  0-0.1  0.1-1.2 
BUN -Urea (ureic nitrogen)  2-3  2-5 
UA (mg/dl) -acid Eric  1.1-1.3  3.7-26 
Cre (mg/dl) – creatinine  0.1  0.1-2.1 
T – BIL  (mg/dl) – total bilirubine  0.1  3-8.6 
IP (mg/dl) -inorganic phosphorus  21.8-28.1  20-38.9 
Ca total (mg/dl)- calcium  0.1  0.1 
Mg (mg/dl)- magnesium  0.1-1  0.1-2.7 
 
It is important to note that during the inactive season INS-1 (Oct, Nov, 
Dec) most part of the investigated biochemical parameters shows low levels, the 
data being quite similar during the two years of experiments. Beginning with the 
second  part  of  the  inactive  season  (INS-2),  January,  February  and  March 
respectively, a very spectacular increase of the biochemical levels of: GLU, T-
PROT, ALB, enzymes AST, ALT, PAL, CPK, GGT, ALP, AMY, HDL, but also 
billirubin, creatinine, urea and uric acid was noticed. All these reflect important 
modifications of the physiological condition of the honeybee colonies, probably 
related to the intensification of the activity of the honeybee colony once that brood 
rearing activity began. The glucose values show an important evolution to be noted 
during the second part of the inactive season in both testing years. In autumn and 
especially in winter, the energetic metabolism decrease dramatically and in parallel 
it is registered a decrease of the enzymatic activity.  Regarding the total protein 
values  and  comparing  the  two  years  of  analyses,  the  table  no  1  show  a  very 
asymmetric  evolution  and  some  similarities  with  the  levels  of  albumin. 
Bilirubinemia presents great variations between the two testing years with constant   337
minimum levels in the first part of the inactive season of the each year. The lipids 
metabolism is characterised by lower values of the TG, T chol and HDL-chol, in 
the first part of the inactive season and very high levels in the second part of the 
same season (Jan, Feb, and Mar). The total cholesterol has maximum values in 
January, February and August months and minimum values in Oct-Dec periods of 
the  two  years  of  experiments.  The  monthly  evolution  of  the  HDL  cholesterol 
variation levels shows some similarities with total cholesterol levels in the both 
years. The enzymes CPK, GGT, ALT, AMY, AST, LDH, ALP have higher values 
in second period as compared with the first period of inactive season. It was also 
noticed  that  in the  second  period  of inactive  season  the  uric  acid  is  in  a  high 
concentration, especially in January and February. That may be as a result of the 
modification of nucleoproteins metabolism but also due to the accumulation inside 
the rectum following the periods of the flight lack. The phosphorus has relatively 
high levels, which oscillate all along the two years, magnesium was detected at 
certain  values  but  only  during  the  active  season  of  the  first  year  and  calcium 
detection was very difficult in both two years of experiments. During the 2
nd part of 
the inactive season, the values of most biochemical parameters increase in different 
proportions.  The  beginning  of  the  inactive  season  is  generally  marked  by  the 
decreasing of the levels of the analysed parameters from haemolymph. 
 
Conclusions 
 
1.  The  values  obtained  for  the  main  studied  biochemical  parameters  in  the 
haemolymph of the healthy honeybees collected from honeybee colonies kept in 
natural conditions show a highly variable evolution in the two consecutive years of 
experiments.  
2. Regarding a series of biochemical parameters as CPK (0.9-544), AST (12-381), 
ALT (23-404), ALP (0.7-145), LDH (1-404), TG (10-146), GLU (22-414), very 
large intervals of values, both in the in the 1
st and 2
nd period of the inactive season 
were identified. 
3.  According  to  the  evolution,  these  monthly  mean  values  are  related  to  the 
intensification of the sugars, protein and lipids metabolisms, which occur in the 2
nd 
part of the inactive season, when the activity of the honeybee colony is intensified, 
the brood rearing begun and the consumption of honey and pollen is increased. 
4. The values related to the level of glucose and total proteins are comparable with 
those reported in the literature. 
5. The AST, ALT, GGT enzymes, glucose and uric acid levels in haemolymph 
registered very high values comparing with those found in the blood plasma of the 
mammals, the creatinine values are close to those from the blood plasma and the 
bilirubin values are 2-3 times higher than those detected in the blood plasma. 
6. The parameters of the mineral metabolism are characterised by low detectable 
values for Ca and Mg (in active season) and some very fluctuant values for IP 
(inorganic phosphorus).   338
7. In order to establish the limits of the reference values of the main biochemical 
parameters, using the described method with dry kits, further investigations are 
necessary, under standardised conditions, a fact that could highlight the factors 
involved in the variability of the parameters levels which to be also applied under 
pathological conditions. 
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